Abstract. Cloud computing, autonomic computing, pervasive and mobile computing tends to converge, maximizing the benefits from different computing paradigms. This convergence makes emerging applications such as search and rescue applications, smart city and smart planet applications, e.g., to minimize the power consumption of a full city to achieve green computing vision, more promising on the one hand, but more complex to manage on the other hand. Interesting research questions arise due to this convergence. For example, how to efficiently retrieve underlying contexts that are difficult to recognize especially with resource-limited handheld devices, how to make use of these contexts for achieving self-management, and how to process large-scale contexts. These challenges require that researchers from software engineering, artificial intelligence, pattern recognition, high-performance distributed systems, cloud and mobile computing, etc. collaborate in order to make systems work in an efficiently self-managed manner.
Introduction
There is a growing trend for the convergence of different computing paradigms, such as cloud computing, pervasive and mobile computing, among others due to the needs of global availability and sharing of information at different scales [5] [7] . For example, there are more and more work on mobile cloud computing research [7] where mobile computing node is enhanced by making use of a cloud computing infrastructure [6] [4], or creating a light weight cloud infrastructure using the MapReduce architecture [8] [16] . Considering the development of mobile and pervasive computing, the mobile cloud computing is deemed to evolve to a so called pervasive cloud computing, where light weight clouds and classical heavy weight clouds are working harmoniously.
In the converged computing environment, in order to achieve the vision of a smart planet, it is important to obtain meaningful information from various sources at a large scale due to the deployment of the Internet of Things/Services (IoT/IoS). However, it is not always possible to expect stable, reliable, alwaysavailable data from surrounding environments, among others due to the uncertainty, fuzziness, unavailability of data from sensors. Most often the processing, retrieval, and reasoning on contexts are to be done (sometimes partially) on small devices, which further calls for a supporting infrastructure, e.g., for dynamic offloading and management of temporarily intermittent connectivity. Therefore, applications and systems tend to become more complex than before to manage and operate in the converged world. This calls for useful self-managing capabilities.
The requirements of self-management capabilities come from different application domains, for example, next-generation e-health applications, smarter cities, up to an envisioned smarter planet where the wide-scale collection of monitoring/sensing data from the whole Earth will enable new forms of mass behavior understanding and powerful predictions (for instance, see the FuturICT Knowledge Accelerator project 1 ). But the achievement of self-managing capabilities is hard. Devices/equipment in an application should be able to deal with everchanging execution environments and information sources while offering their users timely and relevant services. Furthermore, devices should adapt to these changes in a seamless manner by following (often application-specific) quality of service requirements with the support from awareness contexts [22] . Very often the awareness of contexts is hard to achieve also, due to the ambiguity of sensed data, the big scale of the IoT/IoS events, and other factors such as the processing capabilities of handheld devices.
In the following, we will first present the application domains of self-managed pervasive services and discuss of problems that arise in the domain together with some possible solutions and research directions. We then summarize the research challenges of self-management pervasive systems. Finally, we discuss the expected results of our roadmap for near-future research in context-aware self-managed systems.
Applications

E-Health
In many countries, the proportion of people with a high age is increasing, thereby increasing the cost of healthcare. Pervasive health services such as health status monitoring (including for example blood pressure and pulse monitoring) and food recognition and recommendation become essential parts of e-health applications. In these examples, monitoring may be important in treatments for high blood pressure whereas food recognition may be useful for some diseases like Ulcerative Colitis (UC) where food intake may have serious consequences. These
